Original Article intrOductiOn Myocardial Infarction (MI) occurs when coronary artery blood flow is reduced due to thrombotic obstruction of atherosclerotic coronary artery.
variability, myocardial ischemia, thrombotic obstruction, cardiac arrhythmia, MI, and cardiac death, [12] and in this meanwhile, personality variable is an important determinant factor in stress experience. [13] Personality can alter their autonomic system and lead to ischemia via reduction of coronary artery blood flow. [14] Recently, a theoretical structure has been purposed by Pedersen and Denollet on type D personality which seems to be an important factor in explanation of individual differences in response to stress, comorbidities, cardiac complications, psychological consequences, and mortality risk in heart diseases. [13, 15] This personality type is based on two main and constant personality characteristics in psychological and physiological aspects. These characteristics include negative affectivity (NA) and social inhibition (SI). [16] NA means individual's desire to experience negative effects in different type and situations. [15] [16] [17] These people tend to worry so much and have a negative point of view toward both the environment and themselves and demonstrate symptoms of anxiety, depression, anger, and irritability. [18] SI represents individual's desire to avoid emotion and behavior expression in social communications for the fear of other's reactions. [19] Although negative emotions are measured in this personality type, it is the association of tendency to experience negative emotions and avoidance from expressing them which brings about more negative consequences for their health rather than experiencing negative emotions. [20] Rate of cardiac events is 52% in type D personality, while it is 12% in nontype D personality. [11] This personality type is 13% to 32.5% prevalent among general population, while it is reported to account for 26% to 53% of patients with cardiovascular diseases. [21, 22] Previous studies proved the relationship between cardiac risk factors and type D personality. For example, in Schiffer et al. study, this personality type, whether as a biological phenomenon (temperament) or as a habitual behavioral pattern, may be considered as a risk factor in the incidence of cardiac diseases, [23] increased negative outcomes and mortality of cardiac diseases and other physical diseases including hypertension, diabetes, osteoporosis, and peptic ulcer disease. [24] This personality type is also associated with hyperlipidemia in which elevated cortisol level may be a mediator in the association between type D personality and increased risk of hyperlipidemia, [25] while hyperlipidemia is an important and common risk factor of cardiovascular diseases. [26] Nowadays, it is proved that left ventricle function is a predicting factor for long-term survival after acute MI recovery which is explained by ejection fraction (EF). [4, [27] [28] [29] LVEF End Diastolic Volume EndSystolic Volume End Distolic Volum = − e e ×100 EF below 40% indicated increased risk of coronary events and poor prognosis in MI patients. [1] Patients with EF below 50% are at 3-fold risk of cardiac events compared with patients with EF above 50%. [11] On the other hand, Staniute et al.
study suggested that type D personality and EF below 50% are independent prognostic factors for all cardiac events. [12] Zhang et al. study proved that personality type affects clinical course of patients with low EF. In their study, 21 patients of 87 patients experienced cardiac complications of MI in 5-10 years. These complications were associated with EF below 30%, low exercise compliance, previous MI, anxiety, anger, and depression, and patients with type D personality were at higher risk of cardiac complications compared with non-type D personality. [28] Consequently, several evidences have shown the mediator role of type D personality between life events and stress and NA experience through which it leads to exacerbating some cardiac risk factors by increasing some pathophysiologic mechanisms. It appears that severity of these risk factors be involved in determination of MI extent and post-MI EF reduction. Limited studies have been performed on the relationship between personality type and MI patients and left ventricle function, though approving this relationship requires further investigations to definitely show which patients are at real risk of cardiac events. Thus, due to the limited studies, lack of similar domestic study, and relatively high prevalence of type D personality in the society, the current study was conducted to determine and compare left ventricular EF (LVEF) in type D personality and nontype D personality patients with first episode of MI.
Materials and MethOds
The research method was descriptive from type of a cross-sectional study conducted in 2013 in educational therapeutic centers affiliated to Isfahan University of Medical Sciences. Statistical society of this study included MI patients hospitalized in those centers in 2013. Sample size of this study was calculated to be 120 according to the sample size estimation formula for correlation studies considering 95% confidence level and 80% power of test, and correlation between EF index and score of personality type was considered approximately 20%. For more assurance, 150 patients entered this study. The sampling method was random.
Inclusion criteria of this study included approved MI diagnosis by cardiologist according to MI diagnostic criteria which included characteristic angina pectoris for myocardial ischemia lasting for at least 20 min, the presence of pathologic changes implying ischemia, infarction in electrocardiogram waves, elevated cardiac enzymes, as well as patients' consent to participate in the study. Exclusion criteria consisted of secondary MI to coronary artery bypass graft surgery or angioplasty, other serious physical disease affecting function of left ventricle, and major psychological disorder. 
results
Distribution of demographic variables in both D and non-D personality types are presented in Table 1 . T-test showed that the mean age of the two groups were not significantly different (P = 0.3). Sex distribution was assessed by Chi-square test. Female sex ratio was higher in D group compared with non-D group which was slightly statistically significant (P = 0.058). However, the distribution of other demographic variables including education, residence, and marital status did not show significant differences among the two groups (P > 0.05).
Mean EF index in all patients in this study were 43 ± 47.9 ranging from 15 to 60, and accordingly, 14 patients (9.3%) had normal EF while 136 patients (90.7%) had abnormal EF. Mean EF index in D and non-D personality type were 43.2 ± 10.5 and 42.9 ± 9, respectively, and T-test proved no significant difference (P = 0.86). Furthermore, 7 patients (12.7%) in type D group and 7 patients (7.4%) in type non-D group had normal EF, while 48 patients (87.3%) in type D group and 87 patients (92.6%) in type non-D group had abnormal EF. Although based on Chi-square test, distribution of EF in two personality type groups did not show a significant difference (P = 0.28) [ Table 2 ].
As it is shown in Table 3 , 25 patients (45.5%) in type D personality group had EF above 40% and 30 patients (54.5%) had EF equal to or below 40%. In type non-D personality, 48 patients (50.5%) had EF above 40% and 47 patients (49.5%) had EF equal to or below 40% (P = 0.16)
Linear regression was used to evaluate the relationship between personality type and EF score. In simple model, only the relationship between personality type and EF score was assessed. Regression coefficient was calculated to be −0.110 which was not statistically significant (P = 0.99).
In multiple model, confounding variables such as age, sex, residence, marital status, and education were controlled. Though, the coefficient did not change and the relationship was not significant, as well.
Logistic regression was used to assess the relationship between personality type and EF status (normal or abnormal). In the simple model, only the relationship of personality type was assessed. Odds ratio of 1.83 with confidence interval of 0.61-5.4 was calculated which was not statistically significant (P = 0.282). The relation of personality type and normal EF was assessed with multiple logistic regression in which the confounding effect of age, sex, residence, marital status, and education were modulated which leaded t OR = 21 with 95% confidence interval of 0.53-8.19 which was not statistically significant as well.
The below charts show distribution of EF score according to age, sex, residence, marital status, and education variables which does not imply statistically significant difference [Charts 1 -5] .
discussiOn
The main goal of this study is to determine and compare the function of left ventricle in patients with and without type D personality who are hospitalized for first episode of MI. According to the results of this study, mean EF index in D and non-D personality types were not significantly different, and distribution of normal and abnormal EF index was not different in the two groups. Moreover, no significant difference was observed on the distribution of patients with EF equal to or below 40% in the two groups of personality type. Frequency of type D personality was significantly higher among women, but no other significant differences were observed in terms of age, education, marital status, and residence. In addition, according to multiple regression test, demographic variable which has a significant effect on the dependent variable, EF index here, did not imply confounding effect. Nowadays, it is proved that left ventricle function is a predicting factor for survival after acute MI recovery which is explained by EF, [11] and on the other hand, other studies showed that this index is related to individual's personality type. For example, Denollet and Vase study proved that LVEF below 50%, type D personality, and age below 55 years increase the risk of cardiac events, and association of these factors predicts treatment failure. On the other hand, it is proved that D personality type and LVEF below 50% are independent predicting factors for all cardiac events inclining revascularization processes. [12] In Denollet and Brutsaert's study, it was demonstrated that personality type affects clinical course of patients with low EF. In this study, 21 patients of 87 MI patients showed cardiac complications which were associated with EF below 30%, low exercise compliance, previous MI, anxiety, anger, and depression. Moreover, patients with D personality type were more prone to cardiac complications compared with patients with non-D personality type. [31] Thus, the relationship between these personality factors and left ventricle dysfunction may be assumed, although such a relationship was not proved in our study. Yet, higher prevalence of type D personality in patients compared with general population in our study was consistent with other studies.
Statistical society of this study were patients with MI, and their personality type was assessed after MI. As numerous studies have shown, MI patients are at risk of psychological disorders due to MI such as depression which can affect their responses to the questionnaire and confound the accurate evaluation of personality characteristics.
cOnclusiOn
According the results of the research, there is no significant relationship between type D personality with LVEF in people with first-time MI. Therefore, it can be concluded that the type D personality have no direct effect on LVEF among MI patients.
Study limitations
Cross-sectional design of this study and lack of control for factors affecting LVEF are limitations of this study.
Suggestions
Conduction prospective longitudinal studies by controlling confounding factors affecting function of left ventricle is our main suggestion for future studies.
